Plasmodia are host-specific, both at the organism and cellular levels. During asexual 30 development, Plasmodium spp. infect cells of erythroid lineage, with an overall 31 propensity towards reticulocytes. This applies to even Plasmodium (P.) falciparum, the 32 most common causative agent of human malaria, implications of which remain 33 unexplored. Herein, for the first time, we characterize the developmental stages and 34 features of P. falciparum cultured in vitro in young reticulocytes (CD71 + ) in comparison to 35 standard normocyte (CD71 -) cultures. We demonstrate that there are notable differences 36 in the patterns of invasion, development and sensitivity to potent antimalarials (such as 37 artemisinin and dihydroartemisinin) for parasites residing in CD71 + reticulocytes.
6 over 48 h (Supplementary Fig. S1A ) for healthy reticulocytes. Upon infection, CD71 140 expression was mostly unchanged up to ~18 hpi ( Supplementary Fig. S1B and S1C) in 141 contrast to rapid (~ 3 hpi) maturation in P. vivax infection 11 .
143
Next, we carried out invasion assays in presence of varying ratios of CD71 + and CD71 -144 host cells. With an initial seeding of 1% magnet-purified schizonts, 4% rings in 100% 145 CD71cells and 7.5% in 100% CD71 + cells were recorded. As expected, higher invasion 146 correlated with higher amount of reticulocytes ( Fig. 2D) , with maximum infection in 100% 147 CD71 + cells. These results suggest that despite a clear preference for reticulocytes, the 148 selection is not entirely an active parasite-driven process but likely depends on the 149 availability and proximity of CD71 + host cells. Furthermore, we did not observe higher 150 incidents of multiply infection in reticulocytes.
152
Engagement of host receptors is a key step during plasmodium invasion 35 . Prior work 153 from our group has profiled human reticulocyte proteome which indicated marginally 154 higher amounts of basigin on reticulocyte surface (~ 1.28-fold in comparison to mature 155 RBCs) 22 (Supplemental Fig. S2 ). As anti-basigin antibodies were shown to inhibit P. 156 falciparum invasion 36 we performed invasion inhibitory studies which revealed 157 comparable invasion of both host cells at low antibody concentrations ( Fig. 2E ).
158
However, at higher antibody concentrations (5-10 µg/ml reported from literature),
159
invasion into CD71 + cells was less affected. This could be due to a combination of 160 marginally higher basigin expression and larger surface area for interactions on CD71 + 161 reticulocytes.
163
Hence, morphology and properties of CD71 + and CD71cells were determined using 164 single cell holotomographic analysis 25 . These analysis confirmed distinct invaginations at 165 various planes (indicated with white arrows) ( Fig. 3A) , differentiating both cell types.
166
Evidently, CD71 + cells were irregular in shape with higher Refractive Index (RI), 7 indicative of a denser cytoplasmic composition ( Fig. 3B ) consistent with previous data by 168 Park and colleagues 25 . Furthermore, CD71 + cells were significantly larger (~21%) than 169 normocytes ( Fig. 3C) , thereby presenting larger surface area for the distribution of 170 receptors presumably leading to easier detection and attachment by plasmodial 
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Previous studies show that reticulocytes have increased cation permeability for calcium 177 (43-fold) and sodium (6-fold) 39 . Furthermore, the increased metabolic activity of CD71 + 178 reticulocytes may influence metabolism of molecules, including antimalarial drugs. In this 179 context, we selected a broad spectrum of antimalarials (along with E64 and heparin 40 , 180 inhibitors of egress and invasion respectively) and estimated their inhibitory potential 181 against parasites cultured in CD71 + and CD71host cells.
183
Trophozoite stage parasites (24-26 hpi) (or schizonts at 40-42 hpi for E64 and heparin) 184 grown in CD71 + and CD71host cells were incubated with the drugs, along with non-185 treated infected RBCs. New infections were counted in the next cycle (after 50-52 h post 186 drug treatment) and/or post invasion (20 h after treatment), for heparin and E64, followed 187 by IC 50 determination 26 . We observed comparable response and IC 50 values between 188 parasites infected into CD71 + and CD71cells for most drugs ( Supplemental Table 1 
193
while infected normocytes showed an IC 50 of 37.9 ng/ml. Host cell environment 194 appeared to impact sensitivity of P. falciparum to ART and DHA ( Fig. 4A-B 
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We introduced magnet-purified parasites into CD71 + and CD71cells as described in 214 Scheme. 1. Trophozoites (100 infected cells) were sorted through FACS ( Fig. 6A ) for 215 microarray. Clearly, differential gene expression in cellular pathways associated with 216 protein and nucleotide metabolism, virulence as well as host remodeling (Fig. 6B) were 217 observed. We identified 151 genes to be differentially expressed in CD71 + (cycle 1) 
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This was particularly interesting since we have shown in prior work that reticulocyte 254 membrane is significantly rigid with different composition and assembly patterns of 255 cytoskeletal components(5). Furthermore, our results also showed that infected CD71 + 256 cells maintain their characteristics up to ~20 hpi, with no indications of rapid maturation 257 reported in the case of P. vivax. To elucidate possible correlations, we measured 258 membrane deformability properties of P. falciparum infected CD71 + and CD71cells.
259
Membrane of the healthy CD71 + reticulocytes were significantly rigid with an estimated 260 membrane shear modulus of 19 pN/µm compared to normocytes (average smear 261 modulus of 6.5 pN/µm), as reported 22-37 . P. falciparum-infected CD71 + cells remained 262 rigid during the progression of parasites ( Fig. 7A) in agreement with CD71 + signal for up 263 to ~20 hpi (Supplemental S1B-C). These findings support that P. falciparum is able to 264 sense a stiffer host cell membrane (CD71 + ) and calibrate remodeling events by altering 265 gene expression, particularly for members of the STEVOR and PfEMP1 family that are 266 involved in these processes.
268
Gene profiles also suggested down-regulation of KAHRP expression, which by forming 269 cell surface knobs facilitates endothelial adhesion. In general agreement with the data, 270 the cell surface images generated through Atomic Force Microscopy (AFM) indicated 271 reduced distribution of knob structures (Fig. 7B ) on the surface of infected CD71 + 272 reticulocytes. To further quantify these differences, we estimated KAHRP expression on 273 infected CD71 + and CD71cells through imaging flow cytometry using an antibody 274 against KAHRP, which confirmed reduced signal from CD71 + cells infected with P. 275 falciparum. We were able to measure ~20% reduction in KAHRP expression in infected 276 CD71 + cells (Fig. 7C) . 
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Energy metabolism in Plasmodium depends on resources available through host RBCs 307 and beyond. For example, pantothenic acid, an essential precursor for Coenzyme A is 308 scavenged from host RBCs or culture media 62 , uptake of which is facilitated by 309 pantothenate transporter (PF3D7_0206200). We observed reduction in the expression of 310 this gene in P. falciparum infected reticulocytes. Furthermore, gene coding cysteine 311 desulfuration SufE (PF3D7_0206100), which is also linked to Coenzyme A biosynthesis 312 was down-regulated in these parasites. This is interesting since the parasites invaded 
